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Welcome to the March Center for e-Design newsletter. We are 
excited about this month’s featured site and industry member. 
Oregon State University School of Mechanical, Industrial, 
and Manufacturing Engineering (MIME) is highlighted in this 
issue. Many exciting things are happening in their Design 
Engineering Lab. OregonBEST is the featured industry 
member. OregonBEST is a nonprofit focused on clean 
technology. 
Oregon State University is also the host for the upcoming 
IAB meeting April 7-9 in Portland, Oregon. The 7th is a day 
for travel – with an evening reception. The 8th is the full day 
meeting that includes industry & government members and 
university sites. The 9th is restricted to current members. 
There will be posters associated with on-going projects as 
well as presentations about ending projects and pitches for 
new proposed projects. We have a workshop session as 
well where we seek on-going input from industry/government 
attendees. It’s a great way to learn about on-going work in the 
Center, network with other companies, students, faculty, and 
more.
Enjoy this newsletter and share your news with us for 
upcoming editions! We look forward to the continued 
collaboration.
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“Eyes Wide Open” – Anticipating Partnerships that Work, and Last
When Oregon State 
University School of 
Mechanical, Industrial, 
and Manufacturing 
Engineering officially 
became a member of the 
Center for e-Design in 2014,
it was an “eyes wide open” 
kind of decision. The School 
of MIME, which celebrated 
its 125-year anniversary last 
year, has had a long history 
of making fruitful and 
advantageous partnerships 
with industry, government 
and other research institutions. 
The Center for e-Design is a terrific example of the School’s recent efforts maintain strong bonds 
between these three important drivers of society’s progress.
School of MIME’s core involvement with the Center for e-Design is rooted in the research activities 
of the principal investigators of the Design Engineering Lab, which itself is a collaborative, shared 
workspace of six active and outstanding mechanical engineering faculty. The Design Engineering 
Lab is the largest academic mechanical engineering design research lab in the United States, with 
strengths in areas such as the design of energy systems; applied numerical optimization; analysis 
of complex systems, and computer-aided design and automated synthesis.
Two of its PIs, Dr. Rob Stone and Dr. Irem Tumer also hold positions of leadership at the 
university: Dr. Stone is the school head; Dr. Tumer is the associate dean of research and 
economic development for the College of Engineering. This leads to a natural pattern of research 
collaboration and multidisciplinary approaches across the university and beyond. Research in the 
Design Engineering Lab is enhanced by School of MIME colleagues in other areas of expertise 
including advanced manufacturing, robotics, and materials science, as well as through partners in 
the college and beyond the boundaries of campus.
For example, Drs. Tumer and Stone, along with MIME materials science faculty Alex Greaney, 
Brady Gibbons, and Jeff Rack (Ohio University) are researching designable matter for new 
shape-shifting materials for energy storage and conversion. This new class of responsive 
materials will change their shape and porosity by exposure to sunlight. They envision this new 
material class as enabling diverse applications with significant and lasting societal impact such as 
self-squeezing hydrogen sponges, active filtration and catalysis, gas separation and C02 capture, 
environmental monitoring, and solar energy conversion and storage. The research is funded by 
the W.M. Keck Foundation.
With the lab’s focus on both leadership and teamwork comes a progression of research projects
Oregon State University School of MIME
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with major industry partners. It is a particular area 
of strength at the School of MIME – making and
keeping excellent ties with industry. The kinds of 
relationships range from sponsored undergrad 
projects, to funded employee-scholars, to major 
research collaborations.
“The School of MIME has long been known for 
producing excellent, work-ready engineers, and 
this can attributed to the integrated way we build 
our relations with industry – from student-based 
research, to internships, to supplying alumni as 
full-time hires, to R&D with our faculty,” Stone said.
In 2014, for example, industry sponsors of the 
Capstone Design senior projects included Daimler 
Trucks, Erickson Aircrane, Sheldon Manufacturing 
and Oregon Freeze Dry.
In another case, MIME has developed a close 
relationship with ESCO Corporation, a global 
company founded more than 100 years ago in 
Portland, Oregon. ESCO engineers, manufactures 
and services mission critical equipment used by 
companies in mining, construction, industrial and 
oil and gas industries and has deployed 
state-of-the-art robotics processes to streamline 
its manufacturing. 
ESCO has also recently funded two ESCO 
employees to attend the School of MIME and 
complete a Master’s program in Robotics, 
donated a Motoman Education Cell to the 
program to help students to prepare for jobs 
where robotics are essential for success, and 
regularly recruits our alumni to join their growing 
engineering teams.
“By partnering with MIME and the Design Engineering Lab, we have access to innovations 
that we can’t get elsewhere. We are excited to engage with the Center for e-Design, and bring 
new technology into ESCO,” said Chris Carpenter, Vice President of Innovation and Technology 
at ESCO.
In terms of government-led partnerships, the Design Engineering Laboratory was chosen as one 
of the key partners in a Digital Manufacturing and Design Innovation Institute (DMDII), announced 
by President Obama in 2014 with $70 million in federal support. The UI Labs in Chicago, Ill., is the 
Design Engineering Lab’s Professor Irem Tumer 
and graduate students study results from model-
based systems analysis of candidate designs 
to ensure the selection of system designs that 
perform as expected and are reliable and robust 
Professor Rob Stone and mechanical 
engineering graduate student Jessica Armstrong 
experiment with the disability simulation suit 
created for use in inclusive design research 
conducted at the Design Engineering Lab at 
Oregon State School of MIME.
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lead institution, and collectively, about 70 academic 
and industry participants are expected to be part of 
the initiative that aims to revolutionize the way that 
things get built.
As part of this, Drs. Matt Campbell and Chris Hoyle, 
two more PIs in the Design Engineering Lab, 
currently are leading a team of researchers for an 
18-month project to revolutionize assembly planning. 
Working as part of a winning proposal to the DMDII, 
the researchers will continue their previously 
DARPA-funded efforts with a new partner, ESI-Group 
North America. The goal is to interact with engineers 
via the virtual reality platform IC.IDO in defining 
assembly plans for complex engineering artifacts. 
IC.IDO is based on the most advanced virtual reality 
technologies and expertise, and the platform facilitates the decision-making process of globally 
operating interdisciplinary teams, by replacing the need of physical prototypes.
Dr. Hoyle also has been funded by Bonneville Power Administration (BPA) to research an 
approach to enable daily model-based control of the Columbia River Basin hydroelectric system. 
BPA is one of four regional federal power marketing agencies within the U.S. Department of 
Energy. 
BPA was interested in incorporating uncertainty into the real-time planning optimization of 
flow through ten major dams on the Columbia and Snake Rivers, in the states of Oregon and 
Washington. The flow system model contains thousands of decision variables, so the developed 
approach uses dimension reduction and polynomial representations to enable solution of the 
problem. 
The research has produced a robust and computationally efficient framework for the real-time 
operation of multi-objective and multi-reservoir system that accounts for uncertainty and provides 
flexibility to the decision maker using the model.
Other current projects of the lab include a project to investigate a decision-making methodology 
for large design organizations using a quantitative model based on risk indicators derived from 
data about prior design projects, partnered with Boeing and Texas A&M University, and research 
into developing a new paradigm for safety-driven early-phase design, and towards validating the 
corresponding system design theories. This project, which aims to develop a set of metrics that 
can allow designers to identify and compare the safety of different system alternatives early in the 
design cycle, is partnered with the University of Arkansas.
ESCO® Corporation, a global manufacturing 
company, has partnered with the School 
of MIME and the Center for e-Design to 
bring new technology to its manufacturing 
processes.
Company Feature
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It might not be in the lead sentence, but chances 
are extremely high that if you are reading an article 
about clean technology and/or an innovative cleantech start-up business in the Oregon media, the 
reference to Oregon BEST will come by paragraph number three. That is how integrated the state’s 
signature cleantech business accelerator is to the growing number of breakthroughs in sustainable 
technology emerging through close ties between academia and industry.
“Oregon BEST is focused on the clean technology revolution and the incredible stream of new 
ideas, technologies, and products that industry-university partnerships are generating for our state,” 
said Dr. Chris Hoyle, an Oregon BEST member faculty, and School of Mechanical, Industrial, & 
Manufacturing Engineering assistant professor of mechanical engineering.“If there is a great idea 
related to cleantech on the rise, it’s quite likely Oregon BEST is a part of it,” Hoyle said.
Oregon BEST is an independent, non-profit research center with a mission to transform research 
discoveries into new cleantech jobs. With nearly 250 affiliated Member Faculty  around the state, 
nine university-based Oregon BEST Labs, and a wide range of support services for startups, 
Oregon BEST programs and strategic investments transform lab research into new jobs by helping 
grow university research revenue, driving commercialization of new, clean technologies, and 
supporting opportunities to grow Oregon’s economy.
Oregon BEST says that for each dollar of state support invested in its projects, about seven dollars 
of revenue is generated for clean technology research and startups. Member Faculty, including 
Hoyle and his colleague Dr. Kyle Niemeyer, are helping dozens of Oregon BEST companies 
develop, test, and deploy new products.
In a project with Lucid Energy, Hoyle and Niemeyer are creating a tool to estimate the electrical 
energy generated from turbines installed inside large fresh water pipes. Such a tool capitalizes on 
a decidedly “new” form of energy generation - small-scale hydro - wherein turbine generators are 
placed at existing small water flows to create clean renewable electricity, usually close to the point 
of use. Lucid Energy is a provider of such renewable energy systems. Essentially, the company 
installs turbines inside existing gravity-fed water-pipe systems to generate electricity from, for 
example, the billions of gallons of water used every day for processing and cooling functions at 
industrial facilities or the billions of gallons of water processed every day at wastewater treatment 
plants.
The project investigates new design paradigms and processes to improve Lucid Energy’s ability to 
respond to a prospective client on how much electricity its pipes can generate. Potential business 
may be lost because clients cannot predict their return on investment when deploying the turbine 
approach to energy generation. Lucid Energy partnered with the School of MIME to develop the tool 
that can analyze the various aspects of the water flow, including pressure and temperature, as well 
as create a predictive software model to help a company easily calculate the feasibility of potential 
customer projects.
For more information on Oregon BEST visit oregonbest.org
Oregon BEST: 
A Catalyst for Cleantech Growth
www.centerforedesign.org
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Successful Planning Meeting at Urbana, IL
The University of Illinois at Urbana Champaign 
(UIUC) is in the planning stage of adding 
onto the Center for e-Design. In February 
2015 a strategic planning meeting was held 
were prospective industry members had the 
opportunity to review project proposals, discuss 
industry needs, and tour facilities. Illinois plans to 
submit a full proposal to join the Center. 
Professor Deborah Thurston was awarded 
ASME’s Kos Ishii Toshiba Award.
  The award is given to recognize 
  contributions to the use of 
  optimization and other modeling
  techniques to support design,   
  manufacturing and the life cycle
  management decisions in product 
  development. 
Congratulations to Site Director Seda Yilmaz
Site Director at Iowa State University deserves 
congratulations on her promotion and tenue. 
This was an early P&T decision by Dr. Yilmaz’ 
department, college, and the university. 
Center for e-Design at IIE Annual Conference & 
Expo
Faculty and students from Iowa State, Oregon 
State, University of Buffalo, University of Illinois, 
University of Massachusetts, and Wayne State 
will deliver invited papers and presentations 
in the special session “IT Enabled Design and 
Realization of Products and Systems” at the 
upcoming Industrial and Systems Engineering 
Research Conference (ISERC), held during the 
IIE Annual Conference in Nashville, Tennessee 
May 30 – June 2, 2015.
e-Design’s Growing Engagement in DMDII
Center Director, Janis Terpenny organized 
an invited panel for the Digital Manufacturing 
and Design Innovation Institute (DMDII) at the 
upcoming ASME IDETC, 35th Computers and 
Information in Engineering Conference (CIE), in 
Boston, Massachusetts August 2-5, 2015.  The 
panel includes several industry members and 
faculty in the Center for e-Design.
Several proposals to DMDII are under 
development.
Interested in collaborating? Let us know! 
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Spring 2015 IAB Meeting - April 7-9 in Portland, OR.
Hosted by Oregon State University
Sponsored by ESCO Corp.
